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INTRODUCTION, )

This paper presents the results of the examination of a numboer ol rock
samples and other material containing foraminifera from the Permian of the
North-West. Division of Western Anstralia. The specimens were collected by
Mr. Henry Coley and Deo 0 Teichert and, with 1wo exeeptions which will
be notod later, are all from beds forming pavt of the Wandagee Stage of Dr.
H. (. Raggatt (1936) und later anthors.

=

Foraminifera have not beon provionsly recorded from beds of the Wan-
dagoe Stage and, at first. glance, the hard, brownish, mipuare Imestones and
calcarcons, fine-grained sandstones, in places highly ferraginons, from these
beds appear unfavoinable to their ocenrrenve. Fortimately a collection off
the larger fossils, presented to the Musemm of the Vietorian Mines Depaart-
ment in 1938 by Me, Tlenry Coley, inchuded o specimen on the weathered
surface of which exawmples of o large faraminifer, now adontttiod as Hyper-
ammmiina coleyi, sp. nov,, wore recognised.  Me, Caley and Dr. Teichert after-
wards forwardoed many samples from which the foraminifora now described
were obtained.  The calenrcous natine of the rack in most cases enables the
sandy-shellod foraminifera, which constituto ahvost the whole of the fanna,
to bo freod from the surronnding matrix by innnersing the sample in wealk
hydrochlovie acic. Tho results of this troadnient have been surprsingly
suceessful, for, although tho number of spocies s not large, the number, sizo
and preseevation of the specimens is romarkable,  Othor specimens woro
identified on the surfaco of those samples which conld not be treated with
acid and a number were obtained from wenthered sandy shale. Twelvo
genera and {ifteen specios of foramimifera are recorded, of which twelve spocies
are described as new. There is also what s believed to be a new tubicolous
worm.

DESCRIPTION OF THE SAMPLIES.

In a recent paper, Dr. Teichert (1939) has doealt with the stratigraphy
of the Permo-Carboniferous scquence of the North-West Division ol Westem
Australia.  The sequence has been divided by Raggatt (1936) and others
into the following stages, which aroe given in deoseending owder - -

Wandageo Stage

Kennedy Stage,

Byro Stage.

Wooramel Stage.

Callytharra Stage.

Lyons Stage.
144 /41,
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As a result of his work with Messrs. H. (. Higgins and E. Utting on
the Wandagee beds, Dr. Teiehert subdivides the Wandagee Stage as follows.
(from ahove) :—

Fenestella-Helieoprion beds.
Lamellibranch beds,
Calceolispongia-Strophalosia heds.
Caleeolispongia-Aulosteges beds.
Langula beds.

On the presence of the shark Helieoprion and the erinoid Calceolispongia,,
he suggests an Artinskian rather than a Uralian age for the beds.

In a later personal cornnumication, dated 18th May, 1940, Dr. Teichert.
states that, on a visit to Wandagee Station in 1940, he found an horizon
higher than any previously met with, with the result that the total thick-
ness of the Wandagee beds is increased from the 2,000 feet given in his paper
to approximately 2,500 feet.  With the oxceptions noted later, the samples.
examined by the writer wero from the new horizon and from the Caleeolispon-
gia (the C.-Strophalosic and the C.-Awlosteges beds havo not been different.
tated) and the Lingula beds.

As a result of the study of a large quantity of material, it was found.
that cach of these beds was charaeterised by the presence of ecrtain species.
which occurrod in practically every sample fromn that horizon, It is therefore
not nceossary to give particulars of more than some representative samples
from each of the beds.  Bofore dealing with these in detail, it may be stated
that the residues left from the samples after treatment with hydrochloric
aecid consist almost wholly of foraminifera, ferruginous mudd, fine angular quartz
grains, and frequently munerous flakes of mica.  Evidenece that silicification of
some of the calcareous fossils has occurred is providod by the presence of stli-
eeous replacements of molluscan shells in the residues.

Uppermaost heds (unnamed )—about 200 feet above Fenestella heds :—
(1) Highly ferruginous fine-grained sandstone from Nalbia Paddock,
about 110 chains due east of Trig. Station, Wandagee Hill.
(Coll. C. Teichert.)
Forammifera
Ammodiscus wandageeensis, sp. nov. common, exposed on
weathered surface of rock,

(2) Highly ferrugiious fine-grained sandstone from Coolkilyia Flat,
approximately I mile south of Homestead-Garden Road and
Lmile east of Shed-Ountcamp telephone line.  (Coll. H. Coley.)
FForaminifera——

Ammodiscus wandageeensis, sp. nov. conmumon, exposed on
weathered surface of rock.

Calceolispongia heds.
{3) South of Minilya River. Light brown impure limestone, near top
of Calceolispongia- Aulosteges  beds. (Coll. €. Teichert.)
The residues after treatment with HCl consist principally of
countless fragments of Hyperammina coleyi, sp. nov.
Foraminifera—
Hyperammina coleyi, sp. nov. abundant.
Hyperamminoides acicula, sp. nov. frequent.
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(4) Mimlya Road, Coolkilvia 19, cast Tinb of syneline north of \Wand-
agee THIL Light hrown impnive Tnestone, (Coll. G "Teichoert.,)

Formnimifera

Tolypammina undulata, sp. nov.  very common,
Hyperammina coleyi, =p. nov. frequent.
Hyperamminoides acicula, =p. nov. very conunon,

(d) Burna Burnay Paddock, Wandagee Station, on Wandagee-Mia Mia,
Road, abont 3 miles i 2317 57 from Burnas Boena HHIL (Coll,
(. "Teichert))

Dr. "Teichert states that the roek (o light brown, dense, Hnpure
fimestone) contains fragments ol a species ol Caleeolispongia
and remains of  (Medothyridine 2, fram which he conehides an
approximately Muddle Wandagee age of  the heds, ITe adds
that the oulerop is gquite isolated by major faults and a8 Sitoated
more than 10 milos north-oast of the type arca of the Wandagee
bods (Wandagee 1T, The foraminifera include two speeies
which have otherwise oceurred only in the Livgala heds,

IForamimifoera

Ammodiseus nitidus, =p. nov.  Trogquent.
Tolypanineg sp. rare,

Hypcerammina coleyi, spp. nov.  one hroken example.
Hyperayineoides sp. o fragninent.,

Tharammina papitheta 1L B0 Brady. rare,

Lingula Dods.

(6) Donth sido of Minilya River, near Coolkilyins Pool. Wandagoo
Station,  Brown impore limestone, (Coll. L Coley,)

This material is vory vich in foraminifera nand inchaded aowaormn talwe
constroneted ol hroken  sponge spicules,

Foramintfcera

Ammodiscus wandageeensis, sp. 1oy, Very conmmon,
Ammodiscus nitidus, =p. nov. freguent.
Glomospira adhaerens, sp. nov.  frequont,
Tolypammina undulata, =p. nov.  rare.
Hyperammina coleyi, =p. nov.  commorn.
Hyperamminoides aciculia, =p. nov. common.
Psammosphaera pusilla, sp. nov. e,
Theeanenese pregiillada LB Brady.  rare.
Crithionina teicherti, sp. nov. e,

Claleitornella stephensi (Howcehin),  rare,
Ammohacnlites woolnougli Crespin and  Pioy, rare,
Rcophax subasper, =p. nov. raro,

Reophax tricameratus, sp. nov.  rarc.
Trochammina subobtusa, sp. vov,  rave,

(7) Same  locahity as Noo 60 Brown impore lhinestone,  (Coll, (.
Teicheris)  Fovaminilora are very common and mcelnde mnnerous
perfectly-preserved examples of o new species of Crithionina.
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Foraminifera—

Ammodiseus wandageeensis, sp. 1ov. commor..
Ammodiseus nitidus, sp. nov. frequent,
Glomospira adhaerens, sp. nov. frequent.
Hyperammina coleyi, sp. nov. frequent.
Hyperamminoides acicula, =p. nov. frequent.
Crithionina teicherti, =p. nov. common.

(8) Kast of Coolkilvia Paddock. 865 hnks east of Teichert. Higgins
and Utting’s Station LTI traverse of 20th May, 1939, Brown
mmpure  hmestone,  (Coll. €. Teichert.) The foraminifera
this sample are nearly all large and very well preserved.

Foraminifera-—
Ammodiseus nitidus, sp. nov. rare
Tolypaminine sp.  drequent.
Hyperammina coleyi, sp. nov. common,
Hyperammina (?) rudis, =p. nov. rare.
Hyperamminoides aeicula, sp. nov. commonn.
Reophax subasper, sp. nov. rare

Probably from Lingula beds,

(9) Extreme =onth-east corner of Coolkilvia Paddock. (Coll. H.
Colev.)  These specinens differ from any of the others recorded
in having naturally weathered ont of sandy shalex.  They are
generally  fragmentary and distorted. as s so frequently the
case when foraminifera are found in shales. The weathered
material i which they occur ts w cinnamon-cotoured fine sand.

Foraminifera—

Ammodiseus wandageeensis, sp. 1nov. rare.

Totypammina undulata, sp. nov. rare.

Hyperammina coleyi, sp. nov. frequent.

Hyperamminoides acicula, =p. nov. common (specimens
usually flattened, o transversely ribbed through pressure).

_Crithionina teicherti, sp. nov. frequent (specimens generally
collapsed).

Reophax trieameratus, sp. nov. rare.

In view of their intevest. the following specimens are also included, although
they are from beds below the Waundagee Stage :—
(10) Brownish-green thin-bedded micaceous sandstone from sandstone
outcrops i the Gascoyne River at Jimba Jimba Homestead.
(Coll, C. Teichert.) br. Teichert states that this is older than
the Wandagee series of the Minilya distriet and is placed by
Raggatt (1936, p. 135) in the Byro.

Foraminifera—
Hyperamminoides acicula, sp. nov. 6 selected specimens,

11) Ferruginous, finely-zandy shale from Gastropod horizon of Cundlego
g 3 ) I :
Series, about 1 mile west of Cundlego Well, Mimilya River.
(Coll. C. Teichert.)
Forammnifera
Hyperamminoides, sp. cf. acicula, sp. nov. very rare frag-
ments.
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TABLE SHOWING SPECIES OF FORAMINIFERA OCCURRING IN BEDS
O THE WANDAGEE STAGE AND THEIR DISTRIBUTION,

- (This is based on Samples Nos. 1-4 and 6-8.)

| ]
Uppermost Cralceoli-
Species. (unnamed) | SPORG i Lingula beds.
horizon. beds, i
]

Ammodiscus wandageeensis, sp. nov ... Pe =
Ammodiscus nitidus, sp. nov. — —
Glomospira adhaerens, sp. nov. ... — —
Tolypammina undulata, sp. nov. ... — %
Hyperammina coleyi, sp. nov. ... — <
Hyperammina (?) rudis, sp. nov. — —
Hyperamminoides acicula, sp. nov. — X
Psammosphaera pusilla, sp. nov. ... — —
Thurammine papillata H. B. Brady ... — —
Crithionina teicherti, sp. nov. — i
Calcitornella stephensi (Tlowchin) ... — _—
Amanobarnlites  woolnoughi  Crespin - and

Parr - —
Reophax subasper, sp. nov. — —
Reophax tricameratus, sp. nov. ... — —
Trochammina subobtusa, sp. nov. — —

HKAXAXHXAHKAKK XK XX

KAXX

The foraminifera, with the exeeption of Calcitornella stephensi, are all
species constructing their shells of extrancous matorial, usually quartz grains,
eemented together by the animal.  As the species are nearly all new, a close
com arison with faunas clsewhere is not possiblo, Two of the specres, Cal-
citornella stephensi and Anvnobaculites woolrough!. have boen described from
the Permian of Lastern Australia.  The gencra, with the exception of Hyper-
amminoides and Cealeitornella, all ocour living at the present day. Cuslunan
(1933, pp. 161, 81) states that Caleitornella oceurs in the Pennsyhvanian and
the Permian, but that Hyperamminoides is known onl v from the Pennsylvanian.
Cushman and Waters, however, desceribod at loast one spocies of Hyperam.-
minoides, H. glabra, from tho npper part of the Craham formation of Texas,
U.B.A. Raggatt and Fletcher (1937, p. 179) state that, while this was origin-
ally placed in tho Pennsylvanian, it is now, they understand, considered to be
Lower Permian.

Aronaceous foraminiferal faunas of tho type occurring in the Wandagee
beds are in present day seas charaeteristic of eold water. The genus Hyperam-
mina, which is so common at Wandagee, is as a Recent genus widely distributed,
but is most abundantly represented in cool waters, the temperature of tho
water having more control than the depth.  Tho related, but now extinet
Hyperamminaides probably ocenrred under similar conditions, Crithionina
is also particularly chavacteristic of cold wator.

The impuro limestones and calearcous fine-grained sandstones in which
these and the other foraminifea occur in the Wandagee beds indicate scas of
no great depth, so it can be assunmed that they represent a cool, moderately-
shallow water facics.

The types of the new specios described and other figured speciinens have
been deposited in the colleetion of the ieology Department, University of
Western Australia.  Examples of 1nost of the species will aiso be lodged in the
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Commonweaith Palacontological Collection, Canberra, the Western Australian
Museum, Perth, the Heron-Allen and artand Collection in the British Musewn,
the Cushman Collection, the New Zealand Geological Survey Museum, and
in the writer's own collection,
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DESCRIPTION OF THE SPECTES.

Phylum PROTOZOA.
Order FORAMINTIFERA.

FAMILY AMMODISCIDAE.
SUB-FAMILY AMMODISCINAE.

Genus AMMODISCUS Reuss, 1861.
Ammodiseus wandageeensis, sp. uov.

Plate 1I., fig. 1.

Test large, free, planospiral, composed of a small globular proloculus,
followed by a long undivided tubular chamber closely coiled in a single plane,
the tube fairly thick-walled, almost cireular in section and slowly increasing
in diameter as it lengthens ; number of whorls usually 6 or 7 spiral suture
strongly depressed ;3 wall eoarsely arenaceous with a rough surface and little
visible cement @ aperture formed by the rounded open end of the chamber.

Diameter of test nsually about 6 mm. : thickness, 0.6 mm.
Holotype from Sample 6 (Linguda beds).

The exceptionally large size of this species (6 mm.) makes it a conspicuous
object wherever it occurs.  Palacozoic species of Aminodiscus are usually small
and the writer is not acquainted with any other with a diameter of more than
Lmm. A. wandageeensis may be compared with A. senviconstricius, var.
regularis Waters, from the Penmsylvanian of Oklahoma and Texax, U.S.A.
The American form is less than one-sixth of the size of the Western Austialian
species, which also differs in its usc of broken sponge spicules with quartz
sand to form its test. and in its proportionately smaller proloenlus. 1t 1s sel-
dom that species of Awecodiseuws incorporate spicules in the shell wall, but in
A. wandugeeensis they form a targe part of the matertal vsed. A peculiar
feature of many of the specimens is that the spicules have been leached out
leaving numbers of short cylindrical cavities in varying planes in the shell wall
The occurrence of siliceous replacements of mollusean shells has already been
mentioned ; possibly the silicia was derived from these spicules.
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Ammodiseus nitidus, sp. nov.

Plate 1., figs. 1, h.

Test small, free, planospiral. coinposed of a minute proloculus and an
elongate tubular chamber, almost seini-cireular in section and slowly increasing
in diameter, often transversely ridged, number of whorls usually 7 or 8, each
- whorl overlapping to a considerable extent its precodessor ; spiral suture only
slightly depressod ; wall thin for the genns, composed of very small quartz
grains witlr httte visible cement ; shell surface comparatively smooth ; aper-
ture semicireular, formed by the open end of the tube.

Diameter of holotype, 06 mmni. ; thickness, 0:1 mm,

Holotype from Sample 8 (Lingula beds).

There are over 50 specimens. The smoothiv-finished, thin shell wall
and constrictions in the tubular chamber have led to the suspicion that the
specimens are siliccous replacemnents of a specics of Cornuspira or Spirillina.
The surface of tho test, however, absorbs water reaclity swhen it i1s moistened
and, in thin seetion, the shell wall is seen to include quartz grains of different
sizes. Both of theso characters indicate that the specimens are referable to
the genus Awuodiscus.

The central portion of the shell of A. wnitidus is very thin and is often
broken away. In many specimens the tube is rogularly constricted at close
intervals, but the constrictions are so slight as to be only faintly visible. These
features and the smoothly-finishied surface of the test will enable the species
to be distinguished from any other. 4. bradynus (Spandel), as deseribod
and figured by Paalzow (1935, p.- 29, pl. iii, figs. 5, 6) from the Upper Permian
(Zechstein) of Germany is perhaps nearest to A. nitidus, but the whorls o
not overlap as in tho Western Australian species.

Genus GLOMOSPIRA Razchal, 1388,

Glomospira adhaerens, sp. nov.
Plate 1., fig. 2.

Test usually attached, early portion coiled planospirally after which the
tubular chainber increases in diameter and winds rather irrcgularly over the
early portion to form a subglobular heap, finally in some specimens extending
as a straight or curved titbe adherent to the object of attachment ; wall
composed of fine quartz grains firmly cemented to form a comparatively
smooth surface ; aperture formed by the open end of tho tube.

Diameter of closely coiled specimens up to 1+ 25 mm., with tube diameter
of 0-25 mm. at end of tube.

Holotype from Sample 6 (Lingula beds).

Examples of this species are conmmon in the material from the Lingula
beds.  They usually ocenr attached to the tests of Hyperamminoides acicitla,
but there are a few small free specimens. I have referred this spocies to the
genus Clomospira as the plan of growth, except for the attached character
of most of the specimens, is similar to that found in this genus. Tt may be
added that the Recent (. gordinlis (Jones and Parker), although typically
a frec form, occurs m the attached condition.
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SUB-FAMILY TOLYPAMMININAE.
Genus TOLYPAMMINA Rhumbler, 1895.
Tolypammina unduléta, SP. NOV.

Plate TII., fig. 2.

Test adberent. tubular, earliest portion apparently a small planospiral
eoil of about one whorl after which the tube winds from one side to the other
or uregularly meanders over the object of attachment, the tube and the
undulations meanwhile gradually increasing in size ; tube flattened on the
under side ; wall formed of sand grains set in abundant cement ; surface
comparatively smooth ; aperture formed by the open end of the tube.

Length.up to 5mm. or more ; diameter of tube at apertural end up to
04 mm.

Holotype from Sample 6 (Lingula beds).

Adherent tubular arenaceous foraminifera are very common in the middle
and lower parts of the Wandagee Stage and the usual difficulty experienced
m discriminating between these irregular-growing forms has been encount-
ered. The present species may, however, be distinguished from the other tubu-
lar form described, Glomospira adhaerens, by the regular increase in the dia-
meter of the tube as it lengthens and by the thicker tube wall. which is also
more smoothly finished because of the much larger amount of cement used
m its construction.  Paalzow’s Adhaerentina permiana (Paalzow, 1935, P. 29,
pl. iii, fig. 3), from the Permian (Zechstein) of Germany, resembles the Wan-
dagee species in form, but appears to differ in having the wall composed
mainly of cement in which sand grains are embedded. . permiana, accord-
ing to Paalzow, was represented in his material hy broken specimens only,
the largest of which was over 2 mm. in lengtli with a tube-diameter of 0-1 mm.
It 15 therefore smaller and more slender than the present species,

FAMILY HYPERAMMINIDAE.

SUB-FAMILY HYPERAMMININAE.
Genns HYPERAMMINA H. B. Brady, 1878.
Hyperammina coleyi, sp. nov.

Plate 11,, fig. 3.

Test elongate cylndrical, consisting of a sub-globular proloculus and
long slender tubular chamber of lesser diameter than the proloculus, widest
m the rniddle portiou, occasionally slightly constricted at irregular intervals ;
wall thick, composed of medinm-sized sand grains firmly cemented, sur’ace
rough, interior not simoothly finished ; aperture circular, formed bv the open
end of the tube,

Length up to 9mm.: diameter of proloculus variable, ranging from
0-5mm. to I mm.; diameter of tibular chamber usually about 0-5 mm.

Holotype from Sample 6 (Lingula beds).

This species 18 named in honor of Mr. Henry Coley, to whom the writer
15 indebted for so much iteresting material from Wandagee Station.

Perfect examples of H. coleyi are common in the samples from the Lin-
gula beds.  Broken specimens, many of which are denselv covered with
Tolypamminae, occur in the Calceolispongia beds. 'The species may be com-
pared with the Recent H. elongata H. B. Brady, from which it differs in the
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tapermg apertural end, much thicker wall and rough interior. H. bulbosq
Cushman and Waters (1927, p. 109, pl. xxii, figs. 7a, b), from the Pennsyl-
vanian of Michigan, U.S.A., is also somewhat similar but has the proloculus
flattened on one side and is much smaller.

Hyperammina (?) rudis, sp. nov.
Plate I., fig. 3.

Test elongate eylindrical, consisting of a tubular chamber closed at one
end and of almost the same diameter throughout ; wall thick, composed of’
large angular to subangular sand grains firmly cemented ; surface very rough;
aperture formed by the open end of the tube.

Length of holotype (probably incomplete), 14 mm.; breadth, 0-3 mm.
Other specimens attain a slightly greater len gth.

Holotype from Sample 8 (Lingula beds).

There arve fifteen examples, all from Sample 8. AVhile one end of the
tube of this species is closed, there is not a distinct proloculus and it is accord-
ingly doubtful whether it is properly referable to Hyperammina. The very
coarsely built test is unlike that found in typical Hyperamininae and strongly
resembles that of Rhabdamnning, in which genus, however, the end of the
tube is not closed. It seems likely that a new genus of the Astrorhizidae
is represented but the material available is not sufficiently well preserved to
enable this to be decided.

Genus HYPERAMMINOIDES Cushman and Waters, 1928.
Hyperamminoides acicula, =p. nov.

Plate 1., figs. 4, 5; Plate 1., fig. 4.

Test elongate, tapering, sometimes at first slightly curved, very narrow
at the initial end and from there gradually widening ; tube constricted at
irregular intervals but not septate, the constrictions strongest in the ecarly
part of the shell ; wall thick, composed of comparatively small quartz grains
set n abundant siliceous cement : exterior smootl apertural end not con-
stricted ; aperture circular, formed by the open end of the tube.

Length of holotype, 11 mm.; greatest diameter, 1-3 mm. Other broken
specimens attain a diameter of -4 mm. or more and when complete were
probably I8 to 20 mm. in length.

Holotype from Sample 7-——brown, inpure limestone, Lingula beds, south
side of Minilya River, near Coolkilyia Pool, Wandagee Station (coll. (. Teich-
ert).

The hest examples of this fine spectes ave from the Lingulda beds in which
it is common.  t'he initial end of the larger specimens is in every case broken
off.  With these specimens, however, there are others of similar form, bhut
very small and delicate, and it appears thai these represent the early stages
of the larger examples. Sometimes they are shghtly curved in the earliest
portion, but, with one exception, thev are also incomplete.  The excep-
tion, which s figured, shows a minnte ovoid proloculus and is possibly the
megalospheric form of the species. Another of these specimens, which is.
also figured with the saine magnification, is extremely slender and apparently
represents the mmcrospherie form.
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Several species of Hypercanminoides have been described from the Penmn-
sylvanian of U.8.A. Of these, H. proteus (Cushman and Waters) deseribec
(Cashman and Waters, 1928, p. 36, plL iv, figs. 5, 6) from Texas, most nearly
resembles H. wciculy, but has a difforent outline, partieularly i the early
stages. and attains a length of only 225 mm.

Priov to the receipt of the Wandagee material by the writer, Miss Irene
Crespin, B.A., the Comunonwealth Palacontologist, had identified the genus
Hyperanuninoides in heds, probably of the same age as the Wandagee beds,
m the Permian of New South Wales, and also in material collected by Dr.
Arthur Wade and now in the collection of the Ueology Department of the
University of Western Australia, from the West Kimberley District, Chrant
Range. sonth section, just north of Hill 6. FThe Crant Range specimen has
been kindly loaned to me and the species proves to be H. aciculn, The ex-
amples of Hyperamminoides from New South Wales are from shales and are
not suificiently well preserved to enable a satisfactory spedific determination.
They have been recovded and figured, in a recent. paper by Miss Crespin and
the present writer (1941, p. 801, pl. xii. figs. 4. 5). as H. cf. proteus (Cushiman
and Waters).  Better specimens may prove them to belong to the present
species.

Dr. Teichiert has forwarded six selected specimens of a species of Hyper-
anuninotdes in thin-bedded micaceons sandstone from beds of the Byro Stage
on the Gascoyne River, at Jimba Jimba Homestead. These are reforred to
H. acicula. They are all broken and must have been of unusual size when
complete, as one specimen in its present state is 16 mm, in length.

FAMILY SACCAMMINIDAE.
SUB-FAMILY PSAMMOSPHAERINAE.
Genus PSAMMOSPHAERA I'. 1, Schulze, 1875.

Psammosphaera pusilla, sp. nov.

Plate 1., figs. 6. 7,

Test very small, spherical, consisting of a single chamber ; wall com-
paratively thick, formed of fine guartz grains, very firmly comented, the
cement apparently siliceous ;  surface smoothly finished.

Diamoter of holotype (an average speeimen), 0-45 mm.
Holotype from Sample 6 (Lingula beds).

There arve twelve examples of this species. The strength of the sholl
wall is, for such a small organism. remarkable. Considerable pressure with
the point of a needle is necessary before the test can be broken.

P. cava, described by Moreman (1930, p. 48, pl. vi., fig. 12) from the Lower
Palacozoic of U.S.A., resembles the present species in external charaoters but
has a thin wall ; its diameter is 0-5 1. Moreman states that P. eava was
very abundant in the Chinmoy Hill limestone. He remarks that it is very
close to P. papyracea (Cushman), but that the latter has a thinner wall and is
about twice as large.
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SUB-FAMILY SACCAMMININAE.
Genus THURAMMINA H. B. Brady, 1879.

5

Thurammina papillata H. B. Brady.
Plate [, fig. 8.

PThurammina papillate H. B. Brady. 1879, p. 45, pl. v., figs. 4 8: 1884, p.
321, pl. xxxvi., figs. 7-18. Chapman and Howchin, 1905, p. 9, pl ii.,
fig. 13. Heron-Allen and Earland, 1917, pp. 530 537.  Moreman, 1930.
p. 51, pl. v.. fig. 13,

Test spherical, consisting of a single undivided ehamber ; wall thin, comn-
posed of sand grains firmly cemented ;o apertures numerous and irregularly
scattered over the surfuce, gituated at the end of nipple-like projections,

Diameater of Permian speciinens up to 0-6 mm. 3 Recoat, up to -5 .

The specimens are very woll preserved, the internal cavity being unfilled
and the aportures at the end of the surface papillac are still open. Palacozote
examples of Thurannina seemn Lo be more coarsoly built generally than Recent
specimens and also vary more in form than do the specimens found oy
single Recent dredging.  1eron-Allen and Barland (loe. cit.) have, however,
shown that 7. papillata varies cousidaably both in shape and in the size of
the material used in the construction of the shell wall. The Wandagee speci-
mens appear to fall within the limits of these variations and are accordingly
referred to Brady's spocies,

One Wandageo specimen has the swface projections extended i the
form of comparatively long tubes, at tho end of which the apertures are
situated.  Brady has figured a similar Recent specimen ine the Challenger
Report (pl. xxxvi., fig. 14).

While 7'. papillatu is best known as a Recent form, it has been recorded
by Chapman and Howchin from the Permian of New South Wales and by
Moreinan from the Silurian .of U.S.A.

FAMILY ASTRORHIZIDAE.

Genus CRITHIONINA Clois, 1891,

Crithionina teicherti, =p. nov,
Plate 1., figs. 9, 10,

Test free, comparatively Luge, spherical, thick-walled. but varable in
this respect, contral cavity large, connected with the outside surface by
numerous moderately-sized pits which extend trregalarly through the thicknoess
of the shell wall and reach the exterior suvface through minute openings ;
wall eornposcd of fine sandy material fairly well cementod, with a thin compact
surface layor.

Diametoer of holotype, 2-2 nun., other specimens arve slightly larger.

Holotype from Sample 7 (Lingulie beds).

As far as T am aware, there is only one previous record, that of Moreman
from tho Siturian of U.S.A., of this genus as a fossil. It is therefore specially
interesting to meot with it in such nnbers in the Permian of Australia. Thoe
specimens are exquisitoly preserved and every detail of structure can be
studicd as readily as in the best Recont material.

In the living condition, Crithionina is best developed in cold waters.
particularly in the North Atlantic, where it occurs in immense numbers.
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FAMLILY OPHTHALMIDIIDAE.

SUB-FAMILY CORNUSPIRINAE.
Genus CALCITORNELLA Cushinan and Waters., 1928,
Calcitornella stephensi (Howchin).

Cornuspira, sp. nov. Jones, 1882, p. 6.

Nubecularia lucifuga Defrance, var, stephensi Howchin, 1894, p. 345, pl. xa,
Xier.

N.ostephensi Howcehin @ Chapman and Howcehin, 1905, p. 5, pl. i., figs. 1, 2;
phoiii,, figs, 13, 14 ; pl iv., figs. 1, 4. Etheridge, Junr., 1907, p- 26, pl. x.,
figs. 4 9; 1907a, p. 13, pl. xii,, fig. 11,

Calcitornella stephensi (Howchin) :  Chapman, Howehin, and Parr, 1934,
p. 187,

No weathered-ont examples of this speeios were found, the record being
based on several intornal casts found adherent to the tosts of sandy species
after the calcareous naterial in the rock had been dissolved by treatment
with hydrochloric acid. The casts show the arrangement of the tubular
chamber found in C. stephensi,

C. stephensi was described from the Penmmnian of Tasmania and has sinee
boen rocorded from beds of this cpoch in New South Wales, Western Aus-
tralia, and Northern Territory.

FAMILY LITUOLIDAE.

SUB-FAMILY HAPLOPHRAGMIINAE.
Genus AMMOBACULITES (‘ushman, 1910,
Ammobaculites woolnoughi Crespin and Parr.
Plato 1., fig, 11,

Aummobacudites woolnoughi Crespin and Parr, 1041, p. 304, pl. xii., figs. 2, 3.
There are two specimens which appear to be roforable to this species.
The types are from the Permiai, Farloy Road, 300 yards north-east of Farley
Railway Station, New South Wales. The Wandagee specimens, from the
Lingula beds, are smallor (025 man.) and built of coarser material than those
from New Sonth Wales, but arce of similar forn.  The latter are Mom shales
and this probably accounts for the finer-grained, more sinootlly finished test.

FAMILY REOPHACIDAE.
SUB-FAMILY REOPHACINAE.
Genus REOPHAX Moutfort, 1808S.
Reophax subasper, ~p. nov.
Plate L., fig. 12,

Test consisting of up to 7 chambers, rapidly imereasing in size as added,
carly chambers indistinet, usually arranged in a eurved series, later chambers
farger and more distinet, in nearly a straight line ; watl built of coarse quartz

grains, firmly comonted, simface rongh ; aperture a small opening between
threc or more sand grains at the end of the final chamber.

Length of holotype, Tmm. ; breadth, 0-4 mm.
Holotype from Sample 8 (Lingula beds).
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Thore are nincteen examples of this species. The most closely related
Palacozoic speecies is probably B asper (Coshinan and Waters, 1928, p. 37,
pl. iv.. fig. 7). from the Pennsylvanian of Texas, US.AL This is el hiko
R. subasper, particularly when the specimens of the lattor have lost the onrly
arcitate series of chanmbers. The two may, however, be distingnished by the
final chamber which in the Anstralian species is abways wider than any other,
while that in £, asper is navrower than the pennltimate chamber.

Reophax tricameratus. =p. now.
Plate 1., fig. 3.

Test. composed of a fow (typically three) chambers, inereasing vapidly
in size as added, the kst-foried chamber makimg up abont half’ the length of
the test @ axis of test stratght or slightly courved 5 wall composed of mediin-
sizedd sand grains, Grmnly cemoented o sincfuce vough o apertural end slightly
produced ;3 aperture  termmal,

Length of holotype, 127 man, 5 breadth, T,

Holotype from Sample 6 (Lingula heds).

This species is represented by the holotype from Sample 6 and six ernshed
spectmiens (rom the weathered shale samiple (No. 9). Tt appears to be diffecent
from any previously-deseribed form,

FAMILY TROCHAMMINIDAE.

SUB-AMILY TROCHAMMININAE.
Cenus TROCHAMMINA Parker and Jones. 1854,
Trochammina subobtusa, = nov.
Plate 1. figs. Ho e,

Test. subglobose, trochoid. spive tow, under side mmbilicate, composed of
three whorls @ eharbers strongly inflatod, with Tour in the last-tormaed whorl,
the chambers of which arve so mneh largor than those in the preceding whorls
that they foru the greater part of the test ¢ sutures distinet and doprossed ;
wall fincly arenaceous, with the stirface smoothly finished but not polished ;
aperture an arched slit at the base of ihe last-formed chamber, oponing into
the wmbilical depression.

Diamoter of holotype, O-451mun. 3 height, 024 mm.

Holotvpe from Sample 6 (Lingula heds).

This specics is ropresonted by six spociinens, all of whielr aro very well
preservod.  Prochannnina arcnosa Cnshiman and Waters (1927, p. 152, pl
xxvii., figs. da ¢), described from the Pennsylvaman of Toxas, U.S AL, shows
a similar arrangoment of the chanibors, but is ruueh flattoned and spreading
and the wall is rather coarsely aronaceous.

Phylom ANNELIDA.
Class CHAETOPODA.
Sub-Class POLYCHARTA.
ORDER ('RYPTOCKPHALA (SEDENTARIA OR TUBICOILA).
Amphictene (?) permiana, sp. nov.
Plate 11., fic. 5.

Tube thin, circular in soction, taporing shehily, formed of fragments of
siliceous sponge spicules arranged concentrically in a single layer.

Length of holotypoe (incomplote spocimen), 3+ 5 mim. ; dbameter, -1 mni,
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Holotype from Sample 6 (Lingule beds).

'This species is representod by a single speeimen.  Its identification has
been a matter of some difficulty, but after an examination of the available
literaturo, it appears that it is a tubicolous worm, forming a tube like the
Recent Amphictene awricoma (O. F. Miiller). No foraminifer known eonstruets
a similar test.

A, quricoma ocours in the North Atlantic and normally constructs its
long, thin-walled, tapering, slightly eurved tube of sand grains. On nuddy
bottoms (McIntosh, 1894 and 1922), broken sponge spicules are used instead
of the sand grains, the spicule fragments being so arranged that those in one
row alternute with thosc in the next, like the bonding of bricks in a wall, to
form the strongest tube possible. A minimum of cement is used to hold
the spicules together and the resultant tube is thin-walled and most neatly
constructod and [(imished.

Nothing showing a wall structure like that found in the spicular tubes
of A. vuricoma appears to have been recorded as a fossil and the present speci-
men from the Permian is therefore of unusual interest.  While it also eonsists
of a similar layer of spicular fragments, comparison with the figures of 4.
aurtcoma given by Melntosh (loc, ¢it.) and by Heron-Allen and Earland (1909,
pl. xxxv., fig. 14) and with cxamples of the Recent species for which I am
indebted to my friend, Mr, Arthur Farland, F.R.M.S.. shows the fossil form
to be distinet, being less neatly built and also smalter than A. auricoma. It
should be added that, while this comparison with A, «wuricoma has been made,
the two forms may bo wirelated although apparently similar ; the Permian
species has accordingly been doubtfully rveferred to the genus Awmphiciene.
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EXPLANATION OF PLATES,
Prate 1.
Figs. le, 14, Ammeodiscus nitidus, sp. nov. Holotype, x30. No. 20670,
Fie. 2. Glomospira adhaerens, sp. nov. Holotype. X235, No. 20673.
i

3.
Figs. 4, 5. Hyperamminoides acicula, sp. nov. LEarly stages, apparently of microspheric
form (Fig. 4) and megalospherie form (Fig. 5). Both x37. No. 20679,

Hyperammina (?) rudis, sp. nov. Holotype. x37. No. 20677,

<

Figs, 6, 7. Psammosphaera pusilla, sp. nov. 6. holotyvpe external view; 7, internal
aspect of another specimen. Both x37. No. 204680,

Fig, 8. Thuranmina papiflete H. B, Brady, x43.  No, 20681,

Figs. Y, lo.  Crithionina reicherti, sp. nov. 4§, holotype, X 83 ; 10, internal aspect of
Lroken specimen, showing wall structure, X 13. No. 20674,

Fig, 11, Anorcbaeulites roolioughi Crespin and Parr.  x50. No. 20669.
Fig. 12. Reophax subasper, sp. nov. Holotype. x37. No. 20685.
Tig. 13. Reophax tricameratus, sp. nov, Holotype. 20, No. 20684,

Figs. 14e 14e.  Trochammina subobtusa, sp. nov. Holotype. a, dorsal view ; b, ventral
view ; ¢, edge view. All x75. No. 20683.
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Pranre 11.

Ammodiscus wandageeensis, sp. nov. Holotype. x12. No. 20671.

Tolypammina undulata, sp. nov. 'Three specimens adherent to a test of AmMmo-
discus wandageeensis. The holotvpe is the specimen just to the right of the
extreme lett hand specimen. > 12, No. 20682,

Hyperammiina coleyi, sp. nov. Holotype. < 11. No. 20676.
Hyperamminoides acicula, sp. nov. Holotvpe. x91. No. 20675.
Amphictene () permiana, sp. nov. Holotvpe. x19. No, 20672,

-
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Pratre 11.



